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THE DIFFERENTIAL DIAGNOSIS OF BRAIN ABSCESS 
by 
J. H. Taber 
University of Nebraska 
College of' Medicine· 
Omaha 
In an attempt to o1eRr1y set forth thedifficultles encountered 
in the differential· diagnosis of suppura.ttve encephalitis or 'b,r-ain 
. abscess, one must consider at the start just how this pathology arises 
and, having a clear understanding of its beginning, attempt to point 
out its symptomatology in general, and in particular those features 
which distinguish it from-other intr11crania.l lesions. It perhaps 
should be mentioned th11t the various etiological factors to be discussed 
a.re drawn from the opinions of various writers on the subject, some 
of which must be regarded as purely speculative and some of which will 
become fdlacious as our knowledge of physio-pa.thologioal knowledge 
of the processes involved increases. 
Before discussing the etiological factors producing brain 
abscess certain points of e.natomy and physiology shou).d be borne in 
mind. I can do no better than quote Alkinson (l7) as follows: "111 
the first place, the vascular supply of the brain, comes from two 
sources, central a:nd cortical, both of which are branches of the 
circle of Willis. The central vessels pRss out at the base of the 
brain directly into its substance and then outwards thru the white 
ma.tter towards, but not as far as. the eortex. The cortical vessels 
supply the grey matter of the cortex by means of s. large number of 
sma.11 vessels. and also a layer of white m'1:tter immedi.at.ely subjaeent 
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to the cortex, by a smaller number of l"lrger vessels, these latter 
in the. white matt~r pas sing towards but not anastomos ing wit~, the 
terminal branches of the·central arteries -- not anastomosing with 
. them, beaause the cerebral arteries are end arteries. Therefore 
between these two groups of vessels is a zone of white matter with 
a poor blood supply which we may call an. a.vascular zone. In the 
cerebrum this zone is st:tuated just below the grey Tilatter of the 
cortex, but in the cerebellum, by reason of the gree.ter convolution, 
it likewise be·comes folded and is found therefore to lie down the 
center of each folium. 
"The second point to remember is that whenever a cortical 
vesRel passes from the surface.down into a fissure, it takes along 
with it a prol~ngation of the subarachnoid space in which the cerebro• 
spinal fluid <H.rculates, so that both arteries and veins as they lie 
together in a fissure are surrounded by a perivascular space or 
Virohow-Robin space. 
"The third point is that the oerebro-spinal fluid normally 
flows outward to the sur~ae& in these peri vasculs.r spaces, but Weed 
has shown that any· increase in pressure in the subarachnoid space 
will cause a cessation and then ...... a·reversal of flow.• 
It is also well to eall attention to the fact that any 
organ of the body is unable to function properly when it is invaded 
by micro-organisms, the seat of suppuration, or is poisoned by toxins. 
With the·highly specialized tissue or.the. brain this point is of 
extreme importance., si.nce many other organs may dis1uise their disabled 
physiology f"""· ·a lGBg ·time by reason of 1 their inherent resistance 
to invasion:. 'NeTve ~issue, in the process of d~velopment, has lost 
much or its power. or resistance with the consequence that one• inv•ded 
l:>y micro-o.rganisms, suppuretive processes, or toxins. it readily 
euooUltlB .t~ their inf luenoe. As a result of this lowered red.stance 
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or nerve·tissue, nature has provided a definite protective rile.cha:nism 
· for the· brairi ... _ more elaborate than for any bther organ -- as an 
attempt to compensate A.nd to protect this delicate •a.chine from both 
outside and inside influenoe. Externally the dura ts essential not 
on1y because the bony cranium is liable to injury.but because the 
nasd cavity is the natural habitat or·m.a:iy ~iversified bact.,..rial f'orms 
1tnd also the ear; a frequent site of infection, both are contiguous with 
the cranial cavity itself. We must further assume, from the frequency 
of so called haematogenous infE:ictions, that the blood stream is a 
·conveyer of infea.tions, since one of its fUBetions is to devour micro-
organisI11$,. and so the brA.in may be attack from within by either 
micro-organisms or toxins. Besides its function of nutrition to the 
brain from the circulating blood, the oerebro-spinaL flti.ild affords 
protection to the brain normally from any meeh&nicral, baeterial ol' 
toxic substance that ma.y be circulating within the blood thereby ottering 
proteotion ta. the nervous tissue from internal injury. It now follows 
that a.ny dearrangement of the blood itself, its· vessels in the bra.in. 
the pia and external layer of the arachnoid spaoe,·eerebro-spinal 
fluid• or infection remotely or proximally all have their place in 
. the etiology of brain ·abscess, and all of these must be checked if 
we are to arrive at any conclusions a.s to the etiology in a suspected 
case or brain abscess • 
. In attacking ,the problem Burnet (s) says we .are beset with 
two problems in any suspected case: :First, whether there is an abscess,· 
and second, where is it located. In differentiati.¢?1 the.first is our 
maln pl"ohlem, but the second cannot be disregarded, since looali.zed. 
signs m!ly give a very valuable clue as to the pathology !fith which 
we are dealing. 'rhe diagnosis is at·best difficult·and Oairns {l2) says 
that no group ot symptoms will be found infallible and no symptom is 
.Pathognomic, but it is essential to the life ot the patient that a 
:'f't 
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diagnosi$ be made a.s soon a.s possible, and in this respect it of:fers 
• problem that is unique in the. field of organic neurology. 
First to be oonsidered (lg) is the history of the onset 
and course of' the pathologic process.. Previous illnesses, accidents, 
operations, exposures and habits, a.s well as occupation, habitual 
colds, headaches, and a host of other factors that might influence 
any symptom or sigh or predispose the patient to intraera.nial disturbance 
must be carefully investigated and worked out thoroly. The ~istory 
ot a discharging ear, previous ma.stoidectomy or a. chronic _disease o£ 
the pare.nasal sinuses if' often of primary_significanoe in distinguishing 
abscess from other pathologip conditions and in d~termining the probe.bl• 
site'of the.lesion. "It should also be borne.in mind that multll'le 
haematogenous abscesses may occur from a septic process else.where 
in. the body, suoh as abscess of the liing or suppurative cystitis, 
while 11t the same time suppura.tive mastoiditis or disease of a sinus 
may exist without direct relationship to the lesion of the brain,." 
Casa.major (6) and Ma.oEwen (g) both divide the symptoms ot 
brain abscess into three st$ges: First, the initia.tory stage, second, 
·the la.tent sta.ge, and tbttd 'the stage of manifes-t:a.tion or terminal 
stage. These two authors difi'er in 's.ome respects in their description 
of 1 these stages but the following is a brief general description of 
them: 
The-initiatory stage may vary in duration or it may bt 
hokin~ When present it is ma17ked by indications-of, cerebral envol't'e ... 
ment as severe pain in the head, vomiting• rigor and feve:r-·. Bowev•r 
there is. eonsiderab~e difference of opinion e:s to the tem.perature, · some 
.titers saying that .the temperature is subnormal and others .sayin.g 
that it il!I always somewhat raised. ' The vomiting is more common in 
cerebellar abscesses than in cerebral. Cloudi.ng of the consoiou'3n~uis , 
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may be of a.:ny grade from slight confusion to severe stupor or delerium. 
other signs o'f meningei.l irritation may be present. and the stage may 
last from 12 to 20 hours or may ~end over a week. 
The second stage is the varying stage. It may last a few 
days, a few weekQ, over a year, or it may be entirely la.eking. The 
symptoms of the initial stage may more or less compl•tely di&appear, 
and the patient gives the appearance of having eomple~ely recovered· 
from 'his 111.eniilgt.U iirritation. The abscess is now forming as a 
clearly ·localized l:esion. This s'£age is .characterized by pa.in which 
is elicited only by percussion, slow cerebration, want of' sustained 
attention. apyrexia, slow pulse; paralysis' and optic neuritis., As 
the abscess grows in size, symptoms of the third stage-manifest 
themselves slowly but sometimes with startling suddenness. 
In the third stage is when the neurologist usually first 
sees the patient. There is now either leakage 9t pus into the membranes 
or ventricles. The symptomatology now becomes <Jlear and divide,s itself 
i~to two groups: First, general symptoms due to disease tram brain 
pressure f'rom the abscess and the surroundiryt; edema, and seoond11 local 
signs due to destruction, of' and pressure on.structures in the immediate 
neighborhood of the abscess. 
General symptoms: Fever is frequently absent, indeed the 
temperature may be and often is aubnormal. Headache is a constant 
sympto!Jl but the pain may be distant from the lesien with the,oonsequence· 
that tenderness over a definite area cannot be relied on as a localising 
sign. Slowing the pulse in, the presence of' a moderate fever is a 
valuable diagnostic sign when present. Cholked disc is present· in 
only 53% of' the eases and therefore it cannot be relied upon as a 
diagnostic sign with the same reliance as in brain tu,tnor. Okada claims 
that optic neuritis without papiledema is much more common.. In general 
• 
we may say that the symptoms are due more to a cerebral intoxication 
than to brain pressure. The abscess may go on to complete encapsulation 
w~loh mq. ~eme.i:n quiescent f'or s long peroid and may t"in~lly 'be.com• 
&~~or~•d .i~ some case~ withoiut :1urgioal. intert'e~f.~c • ..,, . Et•tlf'"et. 
.. 
' J. 
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c"1IVUbive phenomena. either general,. _hemi- or local occur with many 
. . 
large abscesses. In fact the case may look like epilepsy or eclam.psia. 
Again the ·cloudy consciousness due to cerebral intoxication makes 
cooperation difficult. · · 
Looal symptoms: The localizing signs are meagre and at 
times are entirely A.bsent. The menta.l state is Yl'ell nigh unsurmountable •.. 
In temporo-sphenoidal lobe abscess. which is the most.frequent of 
otio origrhn •. has the .least definite localizing signs.. The right lobe 
is a "silent area" in right handed persons with the consequence that 
an abscess of considerable s~ze may develop without showing any 
localizing signs. If it.is deep enough it may produce homonym.ous 
or quarta.rian hemanopsia by imparing the optic radiation fibers. It 
posSible the. visual fields should always be charted to determine if 
this valuable sign is present. Cairns (l2~ places special-emphysis 
.'-on this sign· and if present operates without delay. However the 
mental condition prevent.a one from dtsa~&ri:ag ·whether or not it is 
present. In the left temporo-sphenoidal lobe is located the sensory 
speech ares. .. of Wernick, and disturbance of' speech is th-e rule if 
abscess is in this are-'a. Difficulty in parapha,sia,. inability to 
remember words they wish to use and more or less disturbance in the 
understanding of' speech are present. This adds to the mental clouding 
and further obstructs diagno.sis. Case.major says that pure hearing 
defects of a subjective or objective nature have been practically 
Burnet (8) repor~s a case in which he demonstratei.the 
d.if'fioulties encountered wit~ this type of abseess. The patient 
was a male, age 59 who ca.me complaining of "sore eyes". Examination 
revealed a purulent oonjunctivitas with );>lepharitis of the right 
eye• ~here were exematous patches over the lower lid and upper lip. 
Re -s:dd that he had had a chill some- days before. Tnere was no 
taoial paralysis. He had a sli,hf bronchitis and extreme emaciation, 
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The patient did not ta.ke food weU. 'l'hree days later he complained 
of pa.ins in his knees and thighs. Re was perspiring a good deal, the 
tempere.ture was found to be 99°, pulse 100, and there was a disagreeable 
odor a.bout the bed due to involuntary urination a.nd defecation. The 
urinalysis was normal, the patient was drowsy, and strychnine and 
aromatic spirits of ammonia were ordered. The next day he complained 
of pa.in in both ankles. The pulse was still rapid but the temperature 
wRs normal. 4hat evening he complained of pains in his head. The 
following day the temper·ature was 990, pulse 104, face swollen, a 
tra.ce of albumen was found in the urine and Pulv. jalapae co. gr. xx:x: 
was ordered. This produced watery stools and he became quite sensible 
and except for a slight heada.che he seemed quite comfortable. 1'he 
temperature and pulse were now normal. On the fourth day he became 
deaf, . or at least did not re.spend to sounds about him or to questioning, 
he had twitchings in his right hand, the right leg was drawn up and · 
flexed at the knee.. He complained of pa.in on the left side of the 
head, and kept putting his ha.nd over that region. That evening 
he was a.lmost unconscious, temperature 101 o, pulse 108, Gheyne Stoke's 
respira.tion and at 2 Aw M. he died -- eight da.ys a:fter his first visit. 
The autopsy revealed an abscess in the temporo-sphenoidal area. The 
convolutions over the vertex were greatly :flattened, especially on 
the le:ft side. The e~r on the left was entirely negative. The basal 
sinuses were entirely ne-ga.tive.-
Special emphysis should perhaps be plAced on these two points. 
First. the rapid onset and termination of the disease which shows that 
a cerebral abscess may be present for some time without producing 
symptoms and second, the ambiguity of the symptoms whic)l ehuUflbe 
accounted for by other findings. 
Burnet la.ys special emphysis on the exteeme emaciation o:f the 
patient, and devotes a goodly part of his article to the explanation of 
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it, and says that it is not sufficiently pointed out in articles on 
the subject. He further sitys that extreme emaciation should suggest 
tuberculosis, cancer or cerebral abscess. Another point often 
stressed by Keegan (l4) is that if dehydration i~proves a patient 
who is suffering from intra.cranial pathology, it is evident that 
opera.tion will improve him. The dehydration in this oa.se removed 
the oedema surrounding the abscess, a.nd had the abscess been drained 
there might have been a fair chance of recovery. 
Dercum ( 2) points out that frequently we are told that 
the patient, who had been previously well -- at least in whom nothing 
unusual.has been observed -- began to suffer suddenly from headache 
and vomiting. Less frequently do we find that these symptoms, particularly 
the headache, have supervened gradually; most frequently we are 
confr0nted by symptoms suggestive of a pathologic condition tha.u is 
less acute or has suddenly become active., He says that when he 
talks to a patient, he is impressed by the fa.et that he (the patient) 
is somewhat dull, heavy, and apathetic, often markedly so. ·He then 
concludes that in addition to saying that the patient has headache 
and vomiting, hebetude in some degree is also present. However, 
headache, vomiting and hebetude do not justify the diagnosis of' 
intracranial disease since they may be encountered in a case of otitis 
media or chronic otitis without complications. Dizz.iness won't help 
since. it may be due to fever, but optic neuritis after pa.racentesis 
would justify the inference of lntracrania.1 envolvement. 
Potts :{~) regards' optic neuritis as one of the cardinal 
symptoms ·of bra.in abscess. "However," he se.ys, "nothing is clear 
until the abscess cA.vity is opened or an autopsy shows'the lesion. 
There should be," he adds, "a high leucocyte count with a high poly-
morphonuelear percentage, a.nd the cer·ebrospinal fluid should be free , 
from pus before an exploration is a.t+empted. " 
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Potts (supra) quoting Sa.ohs calls attention to a s-ymptom that may 
develop at times, that istthe early involvement of the facial nerve, 
not a_, paralysis, but a reaction or degeneration. He claims that the 
-eerly develop:inent ot e. reaction of degeneration in the faohl nerve 
indicat.es the probability or att abscess in one of the lateral lobes 
or the eerebellum rather than a sphenoidal lesion. 
A slow pulse is often present but,· invariably in brain tumor 
the slow pulse is present in spite or the fever •. 
H'l"Ving established the intraoranid envolvement the next 
importa.nt s'tep is differentiation. We must diff'erentlate between the 
following conditions: First, external purulent pachynieningitis;-
. seoonQ., thrombosis of the lateral and other sinuses; .;th.ttd, purul•nt 
meningitis, limited or diffuse; fourth, purulent llleningo•eneephalitia; 
fifth, non-$uppura.ti ve looali zed encephalitis; sixth. serous meningitis; 
and seventh. tum~r. 
To illu•tra.te the di:ffieulties: encountered. in .a oase of 
'purulent pa.el:hnneningit:is" <Sagleton reports the fdllo.,.ng ca": 
· »• · .MoS.~ Me.le: Adj~oent ·frontal lbbe al>sces~ following 
' frontal. si~us disee.s~. · o.rbttal phlegnom, ·or osteomyel-itis, artd assooie,ted 
with extra d1Jra.l $.b.flc~ss • 
. P!"e'Vfo,us Hi~to:l'Y'.:·-- Pneumonia five y-eqrs bef'or-e; e..lways had · 
sollle. "nose trouble•" ·with. sl;i.ght ~ischaT'g~• · 11i::nce childhol:)di '1a.d lost · 
sense of smeil; I'or past three y~ars. ·~ About three Weeks bef'9re. e.dmiuio1'c 
to hoepl ta:J_. su,d~:hmly. had pain and' $We-! ling of ·righ'.t; 'eJe~ :swelling 
' 't*xtel\.ded to other, ~Ye 'end subsidedi. two l{eeks.;.lAter pe.i?('in head.;, with. 
rt_ourrence ot ~welling. of right eye .• 
E:xaminatioil,. -- Slight exoph't~ha.lmos: _o.f' right eye, with begia1'1ri.tlg: 
che:mos:f.s .and. diplopta; .limitfihion of motion towar~ nasal side.. Pol.y .... ··· . .;... 
po1d degen•tat:lon Qt'mueoua memb:ratie o! ~os~. polyps' filling both 
. ' ' ' 
nostrils; e-r~-.i,ny pus ·in qoth nostHle~ apparently t'rom etmnotds• 
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. X-Rs.y findings.-- Fronta.l sinuses moderate size .. multilocular,; 
def'iciency of illumination both sides, more marke~ on right; haziness 
r1r;ht: ~"'hmoid. 
Diagnosis.-- Orbital abscess from ethmoid suppuration. 
Operation.-- Right sides orbital abscess evacuated; caries 
'or orbital wall of anterior ethmoid c,lls; ethmoids and frontal sinus 
tilled with pus; pus evacuated. Examination of pus :from sinus revealed 
large. Gram-negative bacilli. Patt~n.t'·dtd well for three weeks. 
E:xophthdmos slowl-y r.eceded. i>ischar.ged from hospital. 
Subsequent History.-• Se-veral d"-ys later profuse discharge · 
from wound, with severe pain in head, starting from bridge of nose and 
extending over top to pack of head. Temperature and pulse normal; 
forehea.d puffy and tender; no tenderneas over wound,. which was now 
almost entirely closed. 
X•Ray Findings.-- Frontals .. right post-operative. left, marke~ 
deficiency of illumination. 
Second Operation.-- Left frontal sinus opened; .found to contain 
pus; thoroly removed mucous membrane, followed by tight e_losure; 
rh;ht frontal sinus reopened; large area of· osteomyeli tis or frontal 
bone found. osteomyelitis- extending into orbit, with necrosh of 
roof_Ditforbit; small sequestra. remov'ed; dura beneath osteomyelitis 
covered by tlattened-gra.nuhtions. 
FoHewing HCQnd operation patient. did well tor aeveral days 
when he suddenly. h!id an intense headache. Lumbar p!lncture; 11me~r 
D:egati ve; culture nege.tive; --no bacilli. 1'ollowing da.y, acute 
. deled.wn. deep coma and sudden de a.th on the second day. 
Supra dural abscess is ofte_n a oomplication of oti tis, but 
it is to be noted that it doesn't present the food symptoms present 
in ab,e1:tss. There is usually a -tendency to hold the head in a rixed 
position especially when the mastoid is involved; and the pain itf 
;.· : : 
utu~ll:r· r•rered over ~he top of thtPbead as i:u this cue o~)a~.n·tl1•· · 
:'•'' 1·;: t.:; 
.'.-Ji~'-1tL'.. 
I 
I 
I 
f: 
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back of the neck if the dura oirer the mastoid region is involved. 
'l'o illustrate a case of sinus thr.ombosis to show the difficulties 
in ruling it out in· the diagnosis of" brain abs~ss; 
Sinus lhrombos.is.-- R. B. Male. Chronic otitis media, 
left ear. Frequent atta.cks of pain and headache; chills. ..Admitted 
to hospital luff'erin.g from---m&stoidi tis, le:f't side. Mastoidectomy 
done. ~in.us thrombosis discovered; juiular not Ug~ted because of' 
-condition of patient; thought to be dying. Recurrence of' symptoms. 
Operlil.tion.-:.. ·Ten days after mastoid operation .. ligation of' 
jugulai-. On opening vein it was found to c :mtain free pus for a 
distance of' al;)out.three inches, running down bilow the clavicle. The 
pus was not in the fascia around the vein, but was in the vein i tsel.f. 
Immediakely af'_ter operation the m_qn complained of di.zdness. 
Ten days later ohill; violent' headache, repeated at regular intervals 
during the day. Patient gradually became violent from pain, which 
passed as suddenly as it came. Had two chills. Marked papilledema 
of both eyes. Labyrinth dead. Spontaneous deviation of both.hands 
tq the right~ Fell to right. No spontaneous nystagmus. Slight 
area of aneathe_sia dong third branch of tritaoial. One attaok of 
vomiting. Lumbar puncture revealed eloudy fluid under pressure; 
cell count 160; increased globulin. 
Spontaneous deviation to right and falling to right, both 
a'W'$.y from lesion~ pointed to involvement of' cerebellum over posterior 
surface of petrous ,portion of temporal bone. This ~as also confirmed 
by cerebro-spina.1 fluid, which-gase symptoms of protective meningitis. 
Cerebellum exposed in front of sinus. Incision· of dura 
thru sinus regtonf in front of this evacuated large amounts of cerebto.;,.-
spina.1 fluid. 
~ecovery. 
,'.~ 
Diagnosis,-- Sinus thrombosis, serous memingitis. Un.eventful 
) 
In eases of sinus thrombosis, even if there. be the symptom 
complex illustrated in the <ibove case, there is usually fullness and 
•dema back of the ear in the mastoid and occipital regions. Tenderness 
. over this area, especially over .the mastoid foramen, is usually present. 
The jugulu on that side is less full than its fellow, the difference 
is especially evident on efforts at inspiration. The thrombosi.s may 
extend into the internal jugular which is felt as a painful firm· cord • 
... Our third differentiation ooncerna purulent meningitis, limited 
or diff1;lse. Weed (2S) says that in all experimentally produced 
meaingitis, only one brain abscess oecured this a superficial one 
showing that it is not the m:bero-organisma in the blood strea.m that 
cause a bra.in abscess -- there must be another factor added to this. 
This factor is undoubtedly thrombosis of a vessel,. and the affinity · 
of certain micro~organisms for cerebral tissues. 
To illustrate: Patient r. V. Male, entered hospital on 
.October 3rd, with chief oomplUnt of pain i.n lef't leg and, groin, 
which oaus.e'd inability to· walk, sleeplessness and alight headache .• 
History.•· Present illness dates· from a week bef'coe admission 
-
to the hospital, when.he received a blow on the head -- in left 
parietal region. Re was not unoonsCious and .worked next day. The 
following day he felt better. Three days before admission he began 
to have severe pain in left thigh and grion. Past history negative. 
Physical Jb:l!Ullination .. -- Patient did not look ill; head 
showed no evidence of injury; eyes, nose a.nd ears,-. negative; Slight 
tenderness over left hipJ knee jerks diminished; no paralysis or 
sensory changes. There were two eye-ground reports, one"that the 
discs were indistinct, the other that they were negative; to1atot~r 
r:ra~ture ot skull and enlargement of sella turcica both negativef 
1; 
for lert hip' injury, neg~tive~ Cell oount, lS,.ooc; polys, 76,C; 
lympho~ytes, 24(l temperature, 102°. 
r.·· ! 
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October-· 4--(N-ext dey)--Lumbar puncture; spinal fluid clear, 
transparent, no nebula; globulin, neg"ltive; oell count, 3 per omm. 
Another lumbar puncture was performed()etober 14, whioh showed mark;ed 
bloody fluid, conta,ining pus cell_s and numerous cha.in!!. of streptococci. 
October 15--Patient became delerious and remained so to the 
end. 
October 24--Death. 
Autopsy: Head.-- BrRin·covered by plasti,c, purul~t 
meningitis, having a. greenish-yellow look; also a slight encephalitis; 
sinus free an4 clear;,no fracture to be seen. 
Abdomen.--· Liver slightJ,.y ·enh.rged; all org_ans in abdomen 
show acute cloudy swelling1 inferior vena cAva from level of 'fourth 
lamba.r vertebra. doTJ\ffl, "lnd extending; into ilia.cs and f'e:morals on both 
l"ides, was the seat of a purulen~,- septic thrombosis; at most central 
part of involvement was an organizing clot; there was an involvem~nt 
of.the tissues surrounding the vessels. 
Chest.-- Acute, cl~udy swelling of heart, and edema of lungs, 
with congestion of bases. 
Probable cause of-death. -- Suppurati ve me~ingi tis (strep), 
with original focus a suppurativ~ . thrombophlebitis. Second•1-'Y or 
terminal lesions were_ acute, cloudy swelli..ng of heart muscle., liver 
and spleen; pulmonary parenohymatous ne~hritis. 
In nearly all oase~ of meningitis we can differentiate by 
the following points: An epidemic, retraction of the head altho this 
tnis is not always 1m early symptom, involvement of' the .cranial nerves 
, on both sides. nhen the meningitis is circumeoribed the diagnosis is 
p'lrtieu!Brly difficult •. In the diffuse for111 the spinal f.fo.id. is 
rich in cells and bact&ria. It is'· however, rarely ne.eess1:1.ry to make 
'this differentiation and few writers even discuss ·the possibilit.iers 
of he:ving to make.the differentiation. 
. CA.ses of purulent meningio-encephali tis may give exactly ., .·· 
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the same symptoms if the pie. and cortex are envolved. They are so 
often present together that explor<ition may settle the question. It 
is well to keep in mind th"lt the "initia.l vague chill" indiclltes the 
· beginning of an intr"l.dural suppurAti ve process. This part of the 
history is .obtained only by a systematic inquiry into the patient's 
history since it is often described rather as a "chilly feeling" 
rather then a chill definitely. 
Dercum quoting Oppenheim ( 2) S!eys·that a non-suppur"ltive 
localized ancephali tis more often envolves the frontal and. central 
~egions and corresponding symptoms !appear, altho. they are less definite. 
If it envolves a temporal lobe it may simulate brain abscess in this 
region. H0 wever, the chill is usually evidence of suppuration and 
without it we may not say with certainty that an abscess is present. 
Serous meningitis may result from otitis. In this instance 
however, the symptoms are those·of a diffuse involvement·while optic 
neuritis is usuall~ .. an early ~nd promenent symptom. The symptoms 
are rather mild both as regArds temperature and physical signs. 
Cranial nerve envol vement and ot.her local signs ~ay be present but they 
are not nearly- so 'llarked as in other f'orms of meningitis. 
Brain absoess while it may run its course· in a. few days 
usually lasts for years. The pa.tierit may be slightly con.fused, a 
little depressed~ but usually has lost weight !:ind strength. The brain 
"lay become very tolerant to a large abscess. Hysteria h~s been 
the diagnosis when the patient is really suffering from a bra.in abscess. 
In ear disease which presents convulsions supervening, should be 
studied elaborately- for possibility of abseess .• 
Percussion over the skull will often provoke a hea.daoheover 
an abscess; As a·rule the headache is ma.de worse by vomiting or 
muscular effort. The mental state is seldom entirely normalt it may 
be only slight or it may a.mount to stupor. Maoewen says (lS} with 
special eJ\1,physis th.at fever ma,,y he entirely wanting and that about 
ot ~he <>ases have subnormal symptoms. "High f'ever oocurs 
~' J 
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only when the abscess has actually o,pened into the meninges or p•rha.ps 
into the ventricles. Eagleton attaches the greatest diagnostic 
significance to the s.ubnormal temperature and indeed most of the 
writers on the subject. seem to agree with ·him. 
Optic neuritis.is not so frequent iri br<=1in abscess as in 
brain tumor. Oppenheim and Cassirer have estimated that papillary 
changes occur in only 53. of the cases. We must make a distinction 
between optic neuritis and choked dis-a; one results from toxicity of' 
the abscess. the other from increased intracranial pressure. 
LewandowsicY quoting Olada found in 96 cases of cerebellar abscess, 
optic neuritis in 22 and choked disc in only 7. It is usually on 
one side in abscess. Tiie ppinal fluid being negative is also in 
favor of the.iesion being an abscess. 
Heiman collected 819 cases of' brain abscess of'which 645 
. 
were adaptable to statistical study. In these cases abscess was 
found 456 times in the cerebrum, 188 times in the berebellum and once 
.in the pons. It is 2 to 3 times more frequent in the ma.le than in the 
female. 
Neuman flo)· gives.figures from 12 foreign clinics oncerebr~l 
and ce,rebella.r abscess. In ·the first group in 387 cases 23'7 died_, a 
61~ mor·tality. Of 124 cerebellar· abscesses. 109 .. or 88% died.. In 
comparing these figuees with those of Macewen who reported 80%.recoveries1 
Neuman attributes the success to the difference in the material~ Still 
one must not overlook the fact that perhaps Macewen was able to find 
more ease al es.rly dif:f'erent~a.tion in his cases. Macewen operated 
upon select~d material_, excluding dl abscessi:9s colf1bined with meningitis 
and siaus thrombosis., and he always 'operated personally. ·Again two 
other factors are important in Meoewenh high percentage of recoveries. 
He often operated in two stages_, waiting for e.dhesions to wall off the 
aubaraohnoid space. and he waited long enough f'or the adhesions. 
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Cairns (l2) ·in speaking of the importi:ince of making an 
exploration for abscess thru a clean wound, _describes the following 
findings, 'following puncture which make the presence of abscess 
·unlikely: 
_ lfl. Pus in. the epidural space after a tiny incision in the 
dura excludes intercerebral abscess. It rather indicates purulent 
pachymeningLtis. 
"2. Abunda.nt flow of cerebro-spind sluid is against abscess 
ainee the cortex is usually fle.t.tened out .over the cranium adjacent 
to the ab~c~ss or tumor. 
··~. Examination of post mortem cases of temporo-sphenotda.l 
lobe absc.ess shows that the tempora.l horn of' the later'al ventricle is 
almost completely oblitera.ted _when there is an absoe_ss in that lobe or 
the brain and if the ventricle_ is entered by the exploring needle, if 
more than one c.c. of fluid is obtained, it excludes abscess. 
"t. Abscess is surrounded by a. wide area of edema and if the 
tissue in the neeile is not edemat•us ( when it is examined -when the 
needle is withdrawn) no abscess is likely." 
We must not lose sight of the fa.c1~ t}'la.t trauma plays a role 
in the production of of brain abscess and Coleman says that the mortality 
_ from A.bscess following gunshot wounds is particularlt high._ To illustrate 
the cronicity of some.abscesses and how they ro~low trauma the following 
case is re~orted by Eagleton: ' 
Chief Complaint.-- Headache, dizzy spells and defective 
'Vision of right eye. 
History.-- Had skull fractured from explosion of' stone thre~ 
month_s previously. Speaks but little English. 
Exqmination.-- Old wounds· scross forehead: Eyes: right 
cornea, dense sear across centre; Vision 10/70; left cornea, media 
and .f\mdus normal; Vislon 20/20. Ears: hea.ring,--right, whisper, 20 
left, whhper 10 feet. Bone conduction a.pj,arently shortened. 
,, 
~t;:.. 
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Rotation to right; past-pointing,--right a.rm. no past-pointing; left 
R.rm, pa.st-pointing to left. Rotation to left; past-pd:>inting,--right 
arm, pa.st-pointing to right; left attn. 1 no post-pointing. Rotation 
._ to right; nystagmus 24 seconds, falli.ng normal. Rotation to left, 
nystagmus· 20 seconds, falling normal. Examination unsatisfactory. 
Three months later re~dmitted to the hospiisik.l. 
Chief Complaint.-- Hiccough. ·States that "nothing bothers 
him .• " B'eada.che; no dizziness. Has b~eli unable to work w~ll since 
accident • 
.ap;a:mination.-- Patient speaks but very little .l!inglish, is 
very unintelli~t. Md at +.i•!tes appears drowsy. ftiecough "l.t irregular 
interv"'1s. ;empera.ture Md pulse normal. Reflexes normal; no paralysis 
or anesthesia; no aphasia. lyes: Papilledema bilateral; edges of 
· discs indistinct; veins tortuous. No hemorrhages. 
· X-Ray Examination.--· "Old fracture of fr:)ntal bone." 
·Following day hiccough disappeared. Following day vomited, 
seemed br~ghter; Suddenly chill followed by convulsions. Temperature 
suddenly elevated from normal to 1050. in deep coma.. Lumbar puncture 
Fluid turbid. Cell count 19,000. Streptococci. Dellith within a few 
1'!.ours. 
Post-Mortem ~x~ina.tion.-• Leptomeningitis; abscess of 
brain .. of rie;ht fr,,nta.l lobe, with very thin capsule surrounded by 
eeveral areas of small second~ry pus formation. Both front•l lobes 
degenerated; tip right frontal lobe forced into defect in posterior' 
irrall of right frontal sinus, result of old fractur~e. Mucous membrane 
. ' 
of f.rontal sinus thickened. 
Remarks.-- Fron post-mortem e:x~ination it would appear that 
, . . -..... 
the .fracture extended thru the posterior wall ~~ the frontal sinus, and 
. was associated with injury to the frontal lobe and herniation of the 
brain into the frontd sinus. An infection of the mucous membrane 
of the .sinus being now in direct c intact with the brain, resulted in 
-
i 
11 
~ ... 
t 
f 
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the f orrriation of the bra.in abscess and the development :Sit a purulent 
.iepte>meningitis. 
Be~ediot (19) speaking from the standpoint of' the ophthal-
mologist says that the diagnosis· of abscess of the bra.in is diffioul• 
even with ocular symptoms and signs, none of which is pathognomonic. 
The further s.,:ys, "All the eye signs occur With other lesions of 
the brain, such as tumor of' the brain, meningitis, and encephalitis. 
There a.re al.so to be consicered extradura.l abscess, osteomyelitis 
of' the skull and tumor of the dura with softening or haemorrhage; 
these a.re the conditions which may occur concomitant with disease 
of the sinuses and the mastoid and give rise to ocular signs 
similar to those which a.re the result of' abscess of the brain; they 
oomplioa.te t,he diagnosis. Absence of' any oculs,r .signs makes the 
diagnosis of bra.in abscess less eerta.in." 
Neuman (lO) in a study of 47 case histori,es of brain abscesses 
says that in c11.ses of left sided brain a,bscesses, bacteria· are 
found in the cerebro-spinal fluid twice as often as in cases of 
tight-sided abscess~ .He f'urther says,. "We are inclined to 
diagnose prain.a:bsoess only when focal signs make themselves 
manifest. Aphasia is really a late symptom,. we find. The 
capsule do.es not influence the extent of the abscess,. for it may 
be broken thru 1rnd enoephRli tis ms.y progress outside it. !n spite 
ot the uniformity of the patho1ogie findings· the clinioa.l picture 
does not seem to conform With them, but is influenced to a great . 
extent by the surroun~Ings of the abscess. All out patients 
with cerebellar abse.esses complained about diztiness from the 
very beginning. Children seldom oomplsin of dizziness, spontaneously. 
There is constant occipital headache in ·allthese·eerebellar cases. 
A cerebellar abscess affects the white matter very late,. and at. firat 
to.spread between the grey and white matter." This is along "" .. 
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the rather a.vascular area between the eortieat andmedulary circulation. 
It seems that the most valuable a.id in a differential diagnosis 
is the exploratory puncture after sufficient signs ha.ve made themsel'fes 
. manifest to suspect the possibility of abscess. 
It should also be remembered by way of prognosis th~t the 
question of a la.sting cure is doubtful in many instt.tnces. The heal.tng 
of an abscess cannot be looked upon as a ,permanent accomplishment. 
for bra.in absces'ses have not sufficient tissue material to form 
a solid sca.r over a great defect in the brain substance, and 0,onsequently 
it is possible that one part of the resulting cavity heals as a 
solid mass, while, it is conceivable that ••.mother pa.rt ma.y form a. cyst 
which m!ly so-:iner or bter give rise to an abscess which must be 
considered as a:nreeurrence. 
The brain is·richly. endowed wi.th connective tissue cells, 
in addition to its own supporting glia, and these cells are rapidly 
mobilited when any focus of infection· occurs. That they are often 
. . 
successful in limiting the spread of infection is shown by Cairns (l2} 
in the histological examination of' the wall of the a.bseess, and by 
the not j..,f'requent observation of eeses. in which an '3.b:'.'cess is found to 
be completely surrounded by a dense.fibrous capsule. He says, "In 
12 of my .23 verified ea.sea -- just over halt' -- tne •bacees had 
fiUli<bired infection of the middle ear or nose. It cannot be emphysized 
too strongly· that the temperature in a case o,f bre.in abscess that 
has not been operated upon, is usually subnormal!" 
Often the offending organism is -a: gas former and several 
'Writers call attention to the fact that this small amount of' gas will 
show on a skis.gram, indicating the exact position of the abscess • 
. . 
Its frequency is shown by the f'3.ot that often on puncturing an abscess 
o.avity there is a little puff of' foul smelling gas before the pus 
eacmes thru the needle. 
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In eonseq-qenoe.ibeoan·be seen, I think. that .the dia.gnosis 
of bra.in Abscess, regardless of location, is usually Something of a. 
. problem. The. pa.tient should have the a.dva.nta.ge of ea.rly use of every 
dia.gno~tic proceedure a.vaila.ble. The frequency with which.biza•~e 
symptoms are presented is frequently cited in the literature and no 
writer qttempts to give a. se-t of clearly defined symptoms which is 
applieeble to every cas.e. •ny susp•et.e_.. o"se 'ust g~ thru the 
. . 
differential dia.gn()sis ~bove outli1"1e~ bef:">ra a.n abscess e~n be d.fd 
to be prob!!.ble. If", 11f'ter ~his· the probability poini::s toward abscess, 
every pa.t:tent~ if not too morbund, should ha.ve the Additional auvent11gv 
of <in exph:u·ation Yi thin the sku.11 slnee triis seems to be the only 
methon ot wxaetly di1tgnui:iing the presence of abscess:. 'fBe advimta.ge 
of a. prelirnin ... ry s.icic:..e;ram cannot be overlooked, and while it cannot 
be said to be final evidence in every eRse, its value is great 
o:f'ten enough to m9.ke it routine in every suspected eA.se. 
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